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(54) SEMICONDUCTOR LASER DRIVING DEVICE. OPTICAL HEAD. OPTICAL DISK DEVICE AND OPTICAL DISK 
RECORDING AND REPRODUCING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To optimize a laser power output by 
superposing a high frequency signal on a driving signal and varying 
the frequency and/or amplitude of the high frequency signal of a 
high frequency superposing means according to the information 
recording and the information reading operation mode in an optical 
disk device. 

SOLUTION: The laser driver 5 of an optical pickup generates a 
prescribed laser driving signal based on a recording signal at the 
time of a record mode and generates a prescribed laser driving 
signal at the time of a reproduction mode to supply them to a high 
frequency superposing circuit 6. The high frequency superposing 
circuit 6 superposes a high frequency coming from the high 
frequency oscillation circuit incorporated in the circuit 6 on the 
laser driving signal via a modulation means. At this time, a 
superposing frequency variable circuit 7 generates a control signal 
varying the superposing frequency in the high frequency 
superposing circuit 6 in accordance with a mode changeover signal 
CMOD from a control circuit 2 to supply it to the high frequency 
superposing circuit 6. which changes the frequency and the 
amplitude of the high frequency signal which is to be superposed on 
the laser driving signal based on the control signal. 
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1 

j x v mm\c *>t t %> ±K¥#f* u- *r-*vmr %> *m 

±!EJt7V X?=gBtc*5tt31i «©i5a;fttf«#Bl9 © 
»f^E— FfcJ5i;T±i2lfiSffii£«g?©©;Sffiigt«#© 

mm* 

CIS** 2 ] SSJRS 1 I2*©¥## U-+F-SEifcglB 

±C3tf x* micfettsimoeMWte-- f©£ 
sic, ±taasi««»ff^Ria¥©a. ±f2«jsi&fi^ 

1 ©J^&£9ffi^Jg2©Mlffi3&te<fcOVX«±f2m 1 

±f21f$8©f2gSfM / F ; e- F©B#© U-+f-^"7-tf , ± 
K1lHH©R*8l F©B#©I^— !f-/W-J; »> 

4 ] mmm i f2-®©¥s?tt u— y-jra&atK 

±f2ft^X^B£:mt3lfffi©f2iSIW ; e- F©£ 

SI l ©JgiPstc^*-, If $8©M*lfc ») »f£&- F© fc * 
»c, ±C*JS«« #©jai££t*5 <fc tf /XttfiWfc-UBSB 

©»«* 9**^*2 ©s«k**., m«ofs*»f^^ 

tt±Efll 1 ©fits * t» 3 ©l«Bfc:£*.£ «fc 3 lc 

±f2i»?a©eg»fi^-F©B#©u— y-/<7-av. ± 

OHR©WE*Bl!>»fl*&- F©I$©U— tf-/^>7— <fc 9 
*£<&5<fc?&F5^ 7"<I*§ ±12 U— tf- K / < 
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[fS^e] !i5R^5fS«©*#f*u-tf-|glfiS® 

±eiWB<WII*»ff*- F©B#©U-^-/W-tf. ± 
eflHH©fl3»»fl*&— FNf© U— If— /<7— fc±CUHB 
©M^DWftt- F©B$©U-+f-/W-©K©ffii: 
^Jc^K^ 7{f^ ±f 2 U— 9* — F-7^/ * J: 9 « 

10 

©s«j«^:fe*tf/x«s«*3rsE»i:T* * 5 »c Lfc 
-f x * ±tsBit lt w«©eaRtf«*8i 9 *fr o ytm 
±12 u— tf-jt^jtxw x ? icfaifxmm? z 

±f2¥#{*U-tF-lc±f27te7^ X ^»«lcfeltSi&f^ 

±12 F5-r ^fli9icw»»fli ^*a«-rsi«ffl»a*¥ 

±l2^X'r X ^^B^*5l5-2>1f $g©f2^B:0 : K*^ 0 © 

30 ja jgrn^ <fc y/xii st i* rt^c -r as^iiigff # 

tf fS©f2aSE!l^ ; E- F© t ^ ±f2fiS^il^fi^RT 

^#gi± ±c»ja*«^©ffla»fej:tf/x»*««* 
H i ©iias^.tavxam i ©apsfcs*. **rok 

«fci//xi±«i ; &±f2ig i ©fflaaftj:t)«t^af2o«» 

»fe«fctf/X«±IB» 1 OfflBJ: D**^»2<0SMBfc 
^S^dlcLfcCt^at-rS^'N-y Fo 
40 [fll^qil 0] mSaOGMOMfcyNy Ftcfc^T. 
±I21ff$S©f2^i!){ / F ; &-F©Bt©U— 9*-/^«7-jbV ± 

Fo 

wwoEaaBfft- F©t*»c, ±jsa»»fl»«9Br 
±ci«jii«E«^oaaaftfej:rf/xtt««* 
m i <ojBaaa**cf/xtt» 1 iff«i©^ 

50 *lXt)i(»^-F©fc^lc, ±EiSJSil£{§^©Sifi»*J 
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* tf /XttfflB*±e» i com'rS.^. ± 0 2 ©S& 
ffc&J:tf/X(4±eS l ©HfsJ: 9*£<^S?2 ©Wile 
SEitx fiHBon^iftfl^-KOfc*^ ±fBiS^i£{i*§ 

iff 3 OJBaMSfe *t//Xti±IE* 1 OM<m£ 0 'bZ^m 

Ko 

Cfl5R« l 2 ] H!*iH l l EttOJtt*^ * F»c*>^ 
T, 

±WS1f?8©fB^I&tf^-F©Bf©^-iF-/W-tf. ± 
iB1f#8©g!2*3{»?«jfFE- K©B$©U— if— /<*7— * t> 
< , JdEflHROflteftfls*- F©B#© U-if-^-7 

^BJD flft^- F©B$© U— tf-/ ©R8©<Ii:ft3 
[fll&H 1 3 ] MM 8 E«03tt^y Ftcfe^T, 

oa»jffl»»feJ:tf/x*±««*^te"r** 3 tut 
t^x^bic^t. 

St. 

fF*- Ffcjsi;T±fiesrajsaa#©©iSfii^«^©ii 
immm i 5 ] m&m i 4 Ett©#7V xtmwias 

±«BBfltt«^©H«»teJ:tf/Xtt«IB* 
»l©JBI«*i3J:t;/X«*l<?)a«K:KS.. fif*8©K 

*tf/Xtt»B*±83SI 1 ©^i£l5t<fc •315^12 OAK 
»*J:tf/Xtt±eSB 1 ©««* 9**1^*2 ©«*»c 

[ffl#*16] WOOHi 5EtO)tf-f X^SBtcfe 

±ffii»«ocaa»f^t-K©i«ou— »f— /^^-w. ± 

BBWDtt** KOWOU— «r-/<7-J: 0 
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** < ft* * 5 ft k 9 ^« w±e u-if- f 9-r / < 

Si. 

[mam 1 7 ] mxm 1 4 cto^x^gwcis 

$&mt. ±e»H*B9©flis**jj:tf/x»±i8«* 
m 1 ©«aas*u:tf/xtts 1 ©sintc^*.. m«®r 

10 J:tf/XUaM*±G8 1 flDfflS8*«fc 9ffi^*2 ©AS 
»fcJ:tf/Xtt±1E» 1 ©SWB* 0**^*2 ©««»= 

©na»fe<fctf/x»*s«*±e» 1 ©aaas*?);*^ 

»3©JHaa»feJ:tf/Xtt±l3» 1 ©fiffiJ: 0/hS«/^» 

[M18] 39#:«1 7l5tt©Jfc7VX*SBK:ft 
±CIMM)OWBff*- H©B#© U— 9*-/<7-tf, ± 

— iCiaRKflF*- FB#©U— »f-/<7— fc±ER 
#ffit>ttfl^e— K©u#©U— if— /*"7— ©H©fit£ftS 
<£ ? ft F^f r«^««±IHU— »f- F^-f/Vfc !>«»S 

<t o l fc c t t. ■? % ftrf* x ? m 
[SR&S19] if-*^©u— if-)t*Jt 

±fii|ii»f*u-if-fc:i«JBiSW»S*a*-r*Wffl»a» 

30 xfyyt 

±f5J I 6T f ^ X ^ e«^rj*k:fe^ * IW*- F tJC U T± 
fSiSMligfiSXx-y yoWJBifiB^OHSaRfeitf/X 

iMft'f-i x ? te^ffitcfett * mft*— f tcjs ct, 
mwoefsaM^t- f© £ € ic, ±i3««iSiiiSfi^Br 
±ia«ffl«B^©«»a»*jj:t;/xtt««* 

m 1 ©SSSc*5«fctf/XttlS 1 ©fiifit^x, 1ta©K 
^KOttf^*— K©i:*t N ±Ci«ffl««^©ffl»»i5 

40 «j:if/x«iR«*±fE» 1 ©fflsasj: offit"*2 ©ja» 

[^W©P«Bft»iW] 
[0 0 0 1 ] 

[58BB©JBW-*atlS#»] *S6Wt4s §WA»3>/<^ h 
•r-fX^ (CD) -^D VDftif©7t7 ? -<X^t£:*5t>TU 

-if-)t©figiiftcj:-3T 1 ®y£^»*a«>s^>r Wis 

50 ^^^;l/^-i'y©J , 67 s -<X^ftif©fB^orHgft7 1 67 ? -cX 
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[0 0 0 2] 

v^mfci'—y-'DS'f x&£. u a o c©«i:3ft¥i*f* 

SSfr p. OKiBifiOSsMttilft* BSINttiE i: Btt LT^Wf* 

[0003] ±3$ Lfc##f* u— «f-©« ja»a««± 10 
»c{g ffl* u— y-y "7 -omias!*^ o b# ictT o t i/ > 

fc. Wf 5- 1 9 7 9 9 4^4M8t«. 7* 

SCttfTfS U— 9*-© y f X«S[H]SS*3<J; 
ttfVX*ttB*<l»jSSnT^*. 9WP3-2 
5 7 3 2^4i«fe:tt. Waif^fc/^XOMftHCJ:*- 
x ^-&fcts (CIS i; THiMBittc fi^-T 5 iS JfS&jffimiJit 
©fi«*gffrr.5z:i:lcJ:D, «a&S81&leIBg©f8&%ai 20 

So 

[0 0 0 4] $fc, qf ffl¥ 3-9 7 1 3 0 ^IStCtt, 

y-r >Bne*«B©y-r v^Bnes-a-TBawayesa 

tfffl7rs?1\X^&o «PM¥4 - 6 6 3 5^a«lc 

14, U— tfJtO/^/l/^jjWTJfflSfiaJt^BJSL, 53 Oft/ -l" 

xawawTta** 3 fcww^s 

5 2 5 6 9 *f SHSKfciU U— «f— F*^*— F 

k ft < / X©ffiW* ■ D S U— *f- y XASW8B 
[0 0 0 5] 

U— »f— 0»jB»a«ti, 7*— *XfWfflJ3l£j&*li$ J f> 

©«***[& LfctK >'-l'Xa j f>*ay*«4§fc < fc9S 
JB&aS«8&©JSK8t*^Lfct> LTI^S**, <^-rn 

=e- Ftcfetts s/NJti6i±<ofcii>©u-if— © 

[0 0 0 6] ^CT\ *f8WO!W«, ^^^81 50 
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©*■&«**- Ftctetts u— "tr-/<7-tH*©«aft:* 
05CttfT'f5 U— »f-JB»*B. 

©T*&3o 
[0 0 0 7] 

[RB*1I«SW-Sfci&0¥®] COSfflOJMWU- 9* 

f* U—tf-tcfty-r X i'SBtcfettSI&f^— Flcjfc C 
fc K9-rr«^*«IW« U— If— K7^Mt, F5-f 

-f7.^SBtc*J^5lf®<DfSS5Stj ! ^IX»5<Oi!l^- 
*fcfc©"PS6*. Sfc> C©f8f8©JtywX*fBM*ff£ 
icjcSUTiSffligcaaxT- X©il5JSi&ft^©JSIi&&*5<£ 

tf/xa &«« orstc t s aa«?&& risx f7/i:% 
[0008] u—y-wteeH, jt*^ 

■yK« Jtey^X*«Bfc«ktffty-fX*!3»S£#&k: 
«fcft»f, fty^X^fiBfc^JSBlfls-*— FtefSUT, 

©aa/<7-fc:fetts*tt€ft©HdMa^&«fctf«if 

[0 0 0 9] 

f8«pi©*it©jgjiB%a¥iS*-s. fty^x^tca, mi? 

f-fXi', M0T<&»€^*T*£3l)^£X;P§!Jfty 
[0010] **W©«JB«±IEJtt'7'-f ©3-6© 1 

Rlt6*^-Y h ■7>X51!^7 S 'C X^ t LTCTK.tf C D — R 
©«H*Bfl§-r«. CD-RttU— If— 3WH»teJ:«iD 

t> GS tT y h ©#fiS»c «fc 8K»f<0«ft:*f^M # 

^W^'J7-Y^X;l'^7 f 'CX^i:L-T«?lj7L«C D- 
RWOHKRMT*. CD-RWttEailtSL 
T, u-if-Jfcfittf «fe SAnf^BTBjilcittA^nft 
«Rfl:«iBc«*T1IHI<DOi«fH5B*fft\ ^©ffl© 

M©)t*s»©*<tK:fiH-r *s»*©aft**m LT 
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[o o i l ] m at. *5mv>nm<ofemc&z>yt7 ! 4 
is— «f— *»6HM#«n*u— " y-jticfcti^x-cx^ i 

yttFMSI^nT, fe-TA^cjgtf LTf«o *<Dfci& 
COO 1 2] -r^^CO^x-^X^^BtfeV^T. 0 

[0013] mwi frzmiiZtizmmmmit&miBi 

^L*l/>^t)fTiE^^[slK (ECC) 14, 1f«ig < fc 
#iPUfc^ — U— 7"Sa.SLT8 t£ -y hOf-{^ 

X * ±£ Xt&tfiS, o fc IE b </ MB *H* WS# fc -5 c 

[0 0 l 4] ft¥fcf>y?7-y74l;::fc^T, U— *f— F 

F^fcttBBtOU— »f— 7«#*£/SLT 
«iligMfiliISS6fc«m-r-5o «MIjSM«[HlgS6artSS 

LTU-+f-K^^yff^tcSfi-rSo CcDi:^, fig 

C MO D lcJSDTi^M!?£MlHlEg 6 fcfcntSfigjljSgt 

+f- K9-rr«#tfi«f swffl»«^©Jffl»»teJ:if 

[0015] w«»«^a«*nfeu— »f— f^^^ 
■y*- f 8 a is—y— F^-jymmcm-i^r \s—y— 

3t*8#LTi^JR 9 U—lf-^V*- F 
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[0016] ccD«fc5KLTf# ztitzis— vmt. x& 
nrTtx-^x^i iK.mrzmnis. s^ch^u^ 

^UvXtCJCoT^-i'X^ 1 1 cD±lillft7 1 d^n5„ 

fillet tK Jfrr-fXiM 1 ^EietclBlffiLT^x-t-X^ 
1 1©*1-JII#I^»J:«^»L, CftlcJ:t>l/— If— U— 

10 [0 0 1 7] cntc^OiKO^f-fX^giftt, ftrf 

mm l tzmteimzfr ? c 1 1 * 9 , u-v )t© sttw 
setoffs. 

[0 0 18] BfisL&VU— ^f—^t<D^rf^7.^ 

^ ^tfttfflSn, «ffl«#ttiW»II|gS2 fc:7-r- F/W 

^^jkut*— aPniS3k:#tt&-ra. #e»3« 

V— ^{f^cS-^v>T7*-*X3-<;l/*5J:Cf F^>y* 

^^mm-t&o cmc&9 s Ttx-rx^i i±<omm 
- jt* saw-*- scfc^*5„ 

[0 0 19] y^^TVl/^-rT^DftTV 
X^fCj^-rsiB^ORSItctt u— tf- F^-TA- 5 fcj; «3 

fcfH^L, S^<DfS»c« 1^— tf- F^-fA- 5 »C«fc U 
40 If—/ * U — F/ V7 — U^/UcMS LT SS h77 

[0 0 2 0] ^k!-y^7 7'-y7 ,, 4^1Sh7y^{iet 

ffiB}** L7c^lc, ea$;fcttS£©*W£ttUT© J: 5 
feff^o SSfeNfteti, SiJffli[H]SS2t4, U-tf-F^^/^ 
-5t||SferiTVK*«ie-«-*. U— •f-K^W/^-5 
ttU— tf«Jt/<"7— *S*/<7-U^;Hc»iaELT. Is 

-if- h'7-^rm ^^Lzmmmmmmme 

50 TSo WlIifiaglHlK6l4rtiK«nSiSlI&5IISlHl8S^ 
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©JIUlHieS 2 ft^©*- FtHSSfi^ c MO D icisctam 
ass 6 a, ±fe©jpics^^r U— tf- F^-Ym^tC 

fc«i&fi©^-rftfr— 7?%^^.Tfe«fci/''o 
[0021] ii»i9* , li*nftu-if- K9-f r 
«^«u-if-$r-r*-F8»c«l&«ft*. u— tf-^ 

-T;*- F 8 « U— !f — h'7^7(lftl^^T !✓— If— 

)t*3tei6*9©u>x*^-LT3t-7*-f i i icmM-r 

5, CD-RODl^t U— tf— JtHHWhiJjSiDSftSil 
T?fBg2 ftfc kf y h <)D^«l»c J: ■SKIrtMDgffr&T'S'* 
rt'«*fcLTl»*rc-3Tl»#H*B£U CD-RW©if 

[0 0 2 2] Jfc*tT-y*7'y r4rtSW)7* h^*- 

— tfjt*m^M^tc^gsLT*n»sfc«*&-r5o *osi§ 

[0 0 2 3] *Dilg§«S£R Ffi^*R F»(liaiSte« 
$&-rSo R FiffllsISSliSSfex-^^BMIKJS^bT^ 

o 8/ 1 4mbw-*. wiHKttamsnfciiftx-* 

*ECCf3-K»Mt5„ ECCfn-M 
tt> S^x-^tcU-Fya ; e>l9??F^tc<fc(3x^-|r 

«*§tt*X havtfa— *lc«»«ti*. 
[0 0 2 4] te^Btlctt, fWfflI|Ejl&2fcJ\ U— tf— F5 
-iVS— 5 »cfB§gnv> F^*&-rSo jfcXF3>l£j.— 
**»e.fftl&*nfeC»7*— E C Cx>n- FUESfc 
{tt*&£ft-5o ECCxi/3-F@B8t4, C»7*— *»CJ 
-FVot >*9?S*§K J; 0 x^-tTjEl^fcttiltlf « . 
E CCi>3- F@gS«, x^-fTiE^F^^AP^tifc 

e»7 , -**OT§ii&»«:{Ki&-rs. aansiigti, x^- 

fTIEa-FiW^SftftfSglr-^E FMlCcKO 8/ 

1 4^ts-r^o ^tamBsa, ssBSftfctag'r— u 

—tf—K^W/t— 5 U- tf-F^-CM-5 

tt(E»3T> 1 4 ^PSftfcfES-r- 

*%^;l/XiHgi8LT, F>V7— l^WU-' tf— 

^i&e^*^p¥e^^LT u— tf- y^^ymmcm 

2 ?>©*- YW%km ! % C MO D fcfSUTfiiSigtggE] 
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m-3^x u— tf- K7-r^«9»ca*-r«wjsis«9o 

[0 0 2 5] HSMIigfl^tfBSSftftU— tf-F^-YT" 

mm± u-if-^-Y*- f 8 »c#*&sfts. u— tf-^ 

■Y*- F 8 « U-if- K9-r ^fll^k:»rJt^T u— tf ft 
^^^©l^XSr/l-LTftT^X* l 1 KJBitf 

fEii£ftfclf-y FtfJfcfiScSft. CD-RW©i^(i, * 
U X 2 e>^m • feftfc J; K> T *;l/ 7 r X{fc L fctt/g 

[0026] H2H\ ^mommnnmmwsp^sm 

7«, h^^v^X^2 JlcmWiZtlZ^Z 5 k*— F 
«§ff^CMOD 1 *Wtl5B?2 1 - 1 fc, y- 
20 FCW2 1 - 1 tcg^£ft. V— X S #7— Xlcjg 
I?n, FU-YVDtfgJngg (R2-1) 2 3-1©- 
StcM^cSnS F E T 1 2 2 

- 1 k, imam? 2 sicmmtn^mm (r 2- 
1) 2 3- ik, *— Fwem^cMOD 2 ti 

«S72 1 -2 ks y-h G*^*?2 1 - 2 
ft, V— XS#7— Xfc»«!£*u FU-rvD^ajtS 
(R2-2) 2 3-2©-ffi£it?n5FET2 « 
h 9 >">*X 2 2 - 2 k . fl&Hfc&W? 2 5 IcS 
$5?£ft3j£JrL§§ (R2-2) 2 3-2k, — X 

30 icmmsti. mmim?2 5tcmtzti&t&Sii& (r 

1) 2 4 k£*rLT*?t/££ft5„ cCf, FET (1) 
2 2- 1 fctfctf F ET (2) 2 2 - 2 lZt8&$% (R 1) 
2 4 ICpiLX, gStg§ (R 2 - 1 ) 2 3-1 fe«fctffi*t 
m (R2-2) 2 3-2*M5iJSE«|«-a:S3b^5*»%«I»3 

[0 0 2 7] C©J:5lctt/aSftfca»H»R™ni& 
lcfe(,^T, llCt-KiLT, t-ratffCMO 
D 1 tf/^W;VH<Oi:€ F E T 1 W^i:*^ FE 
T 1 <D*>i8.tfiZm.tfift (R o n 1 ) kTS k, SStgg 
40 (Rl) 24t g*ri# (R o n 1 ) kgJagg (R 2 - 

i ) 23-1 k©aw»ttLfc«K#k©MM»tit©» 

St»3B«-&fi8fitfiR a d j 1 k^^c t¥oT, -&mSJrtR 
a d j 1 = (R o n 1 +R 2- 1) • R 1 / (R o n 1 
+ R 2- 1 +R 1) k&3o fLTMfiiiR a d j 1 
©IfitCJCCT F 7>yx? 2 7 ©miJii lent 1 © 
mSSffl I c n t 1 k^S, C CT% SJaffl (R 2 - 1 ) 
= »Kffi (R2-2) , ffiSi^ (Ro n 1) =ffi*t» 
(Ron 2) k-T^k. FET1A^7T*FET2^ 
>©k^t|HlU«Mk^S„ 
50 [0 0 2 8] $fc. ^2©*-FkLT, *- F^gft 
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§CMODl ^^-ratd^CMOD 2&mc^ 
^ly^VHCOt^ F ET 1 &<fctf F ET2^>i:^ 
tK F ET2<D*>&ta*&jn# (Ron 2) 

fitatS (R 1 ) 24L JgJntf (R o n 1 ) £&ia 
§§ (R 2 - 1) 2 3-1 i:cOit^J^LfcS^^. & 
(Ron 2) £&£x§§ (R2-2) 2 3-2£<£>lt 

d j 2 o-^JcSJaR a d j 2 = { (R o 

nl+R2-l) • R1+ (Ronl+R2-l) • 
(R o n 2 + R 2 - 2) + (R o n 2 + R 2 -2) -R 10 
1} / (Ronl+R2-l+Ron2 + R2-2 + R 

1) t%;Z>o ^LT^/£ginR a d j 2 cDft^iSCT h 
-7 >>>X£ 2 7 <£>«St lent 2 ^m^fi lent 
2 h&3 0 

[0 0 2 9] ft*. CCT% SSifll (R 2 - 1) =«*t 
KR2-2), (Ro n 1) = Sia# (Ron 

2) gK^ (Ron 1) £jgja§3 (R2- 

1) 2 3-1 ^cOtt?iJ}g^LfcSta^tC^UT. »St# 
(Ro n 1) £Jg£x§3 (R2 - 1) 2 3-1 fcOl?J» 

iRLfc«4a#i:. SSit* (Ron 2) £girC8 (R 2 - 20 

2) 2 3-2£(D&&\»ML1t£.ffi*t<DmifflR<D& 
ffiflttW 1 F0D l/2£)fiii:fc:£o 

[0 0 3 0] 3130*— FfcLT\ *— K«»« 

^CMOD 1 feefctf^e— TOflfCMOD 27b^CP 
-l^;l/L©i:t F ET 1 ^cfctfF ET2^7i:^ 
^ FETlWtfFET2W^^> JgJaS 

(R 1 ) 2 4 a^/SStaR a d j 3 £ft£ 0 SfoT, 
j£S$xR a d j 3 = R 1 f LTclO^ 

>?X£ 2 7 C0®ft lent tffg3<Dttfti{I I c n t 3 t 

30 

[0 0 3 1 ] ^-FSISfUfCMOD 
1 fe<fctf *— H-WSft^C MO D 2 fcVvY U^HSfc 
«o — U^;l/LTfeS*^cJ:oT. ^/SffifAR a d j <D 
ffitf R a d j 1-R a d j 3 *C^b3 C £lC £ oT, » 

1 co*— F~ S 3 <d*— fcd*— F^J^c £oT h7> 
>>X£ 2 7 <DfSM Icnttflcntl-Icnt3fc 

?2 7*ffl^T, ^SlHjgS (VCO) 2 8 0aEfflifi«9 

fc, H2ofififflift»^naEiai»7k:»LT, * 

-K«»««CMOD3*HWft«n**F2 l-3fc. 

y-hc«?2 i-3ic8isn, v-xs^7-x 

fc»«!**U FU-T>D««SMI (R2-3) 23-3 
0-«li:»«Sn5 F E T 3 «lh7>^X^) 

2 2-3£, (Bi«^jf(H t 2 5»c»tt*nsa«:« (R2 

-3) 2 3-3£:£:iStfT, *- KIBfOTCMOD 3 
fcftt\> £fcfgJg[H]&8 (VCO) 2 8C0«^|®{f^(7)MI 
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[0 0 3 2] c£>££. OT*tf, ffiffigSBEIH6 0£g 

mess (vco) 2 8«, a»aaoiEKiis*ms«« 

J9ftft f 1 fc» LT58S8 B O^SJSifift f 2 tififtfg 
»»f 4tt, f 1 <D2*>lzm<Dmmt8£LT*>&\*\ s 

[0 0 3 3] JMTte, 7tx-<X^l 
t M$k®9% m 7L Rjgga U 9 -f * 7/l/S!© JttfV * * # 

«r»JfcbTSiWrSo CD-Rtefc^TfcJ:, U— - If— 3t 

LT«a*«asnfcify htfMSft^ coca tr^ 

[0 0 3 4] H3J4. *Slffl0^fll<OC D-RC0|HS» 

f¥*S"r«8PBrt»*s 0 ^3 aicss-t i ld§^ ft 
sft^ffl^ysnsKaKO/^— R. 12s 

/^y— U^;l> I W 1 &&Tf I W2CDU— tf5S3fc/«7— lc 

tf— 1 Rtteatr^ h*jgj«uai/^te 

W/XR«*ffc^ M»|3B2 3^6flJ**nal5a (WR 
I T E : /vf l^;l/H) SfcttS8*Bl0 (RE AD : d 

oNft^ti, ww@tt2^6a*snsu— tf-F^-r 

5*CJtr*Wll|I«#T*a o 0 3DtC^TENBL 

««jBi^6W**ns#jwiHi8»2»c:»-rs» 

flF* BF RT-*"* * — ^I/«^T*« 0 B3EfeJ;tfB3 
F^^TCMOD 1 IffeWCMOD 2«^tt. MM 
ffl»»RlXlHlBS7^J;oT5SfiIsIig (VCO) 2 S<DM 

Ba»*naHBW*^L, T2-T4©«m«tr*y h*« 

n««BM**-r 0 i^s sMlOim (03) TttT 1 ~ 
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[0 0 3 5] 03^>T, Tl-T2CfflBm 0 

0 3 FtC^-r^E— F^JSfl^CMOD 1 *3,fclrt:— F«J 
gft*§CMOD2#Wco— l/^;l/LtSt), fiSiSl^ 
S*ISIhIB&7«, u-U^;bL©^e-F«JgMI#CMO 
D 1 *5 <fc tf F«J»«^ C M O D 2 ICjSCTffJHBdl 

X£2 7 0ttSKl c n t £^2-£Tgl3 03ffiMiI c 

n 1 3t°?z> 0 nmiSimm\B\ffi6te, nm\ c n t ici 

■C^T U— If- F^rffl^fcB*r 

fc K9Y^fll^tt U-lf-^V*- F 8 lc{£3& 

2n& 0 u— *f-#v*- f s nmOTAVisn 

Tilfi*»9k:«jie-rSo c<0i:** B3Gfc^"ri«JB« 

cot i~t 2<omm<Dismf&nmcomm^ ± 

[0 0 3 6] $/c, T2-T3 0fflmm 03 E ICtf 
ft— FWSIPfCMOD 1 *VWU^I/HTH3 F lc 
^T-t- FWSfE # CMOD2tfo- LtfeD, 

fCMODl tcffii;Ti«ja»M«lilK6^t5^SfiiBffl 
iS^S^*r^cfc9^F9>> ? X^2 7 0SSMII cn 
t £r*I^2-£T!g 1 OSStffi I c n t 1 £T£o 

mm^meit, mmmi c n t Kg-^ru-if— f-? 

u-if-^-r^-- f 8 tc«#g2n3o u-if-^v*- 
f s *4wa»«#^a«snfc u-ir- F^-r yft ^tc 

0££, H3G^c^iSffliftm#ttJt«W*SfiOH«[ 
tF2 (F2>F1) VP 1 k:lt^T/h« < Jt«»*S 
ffiOgJlgP2 (P2<P1) £&£ 0 COT2-T30 

[0 0 3 7] T3-T4(Dffifflm 03E^oJ; 

OT3 F^-r^e— FflJSH^CMOD 1 *>&ZfCMO 

d 2 ##k/ w h -efe o , 3«jh«» rt^isibs i 
mo d 2 jcisi:TiBffl«««iEiiB6 ^*5»sfiajaifia 

««*TSi2<0«»fflI c n t 2 £ <T£o ffiA&SBlBl 

B6ti, main c n t icm-i^Tu—y— \t^o(7ms% 
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0 3 G te^t-*fl»«^ttJt*»*0>ffliSa F 3 ( F 3 
>F 2>F l) TP 1 JcJt^TJt««/h*afiSP 3 
(P3<P2<P1) t*2>o lOT3-T4^W|(0 

[0 0 3 8] T4-T5©«fflm 02tC^L 

ft««JBjSaSRr«lHlB7k:fel^TH3 Efe«fctfH3 Ffc: 
«-r*-K«J9«^CMOD l**tf*-FW»«9C 
MOD2A9tlCD-K;l/LT*0, fiSJB83&Rl^lH] 
10 » 7 n- U^;I/ L O^e- F«»« CMODliod; 
tf*r- KWifCMOD 2 fcffilJT«aSfi«igfS6 

icfeijsaajaKa^fg^-r s £ ? h ^ 2 7 

<DWM lent ^TRlg^-ltT^ 3 O^ffil I c n t 3 £ 
T£o XJHffiItfilElKS6te\ fS^ft I c n t(Cl^>TU 

-fr««i*u--if-^*--F8»c«««tia 0 u-tf 

F 8 «BJH«fI^tfM«£ftifc U-if- F9 

20 *&*T£ 0 CO££. HSGfcS-ratjBaW^ttJtKWffi 
^H»SF l ^««**&SiBP l £&3o cot 4 

— Flc»J8?r* 0 

[0 0 3 9] ftfe, T 2~T 3<DWHfcT3— T4<DJH 
HfcT. H3AlcgtI LD«^*Jt«6ft*:*ftlBa/^ 
■7— L"^;l/ I W 1 fe^t/Jt^W^SaofS^/^y— U*S 

CD-R Of eii^tt^: A < * & tc tb ^*&±^i6 6 nt 
[0 0 4 0] Sfc, T 2— T 3<DWraiC03GlC^f J± 

ja»«^*Bi 3 a »c^-r i LDmmznm?zt)\ u- 
if-^*- F^a^BS^fci&fcfia^ou-if-/^ 

F^aS^cfc^TWS^—^ffi^ffit^'&fctt, T 2- 
40 T3<DMmc$>, T 3~T 4COmffltmV£5fo. 03 
GtC^JttJWB^S^aF 3TJtKM/J^*®1@P 3 

<DiB«»fi^*H3 Atc^-r i l ummcmmTzz? 
-t3o«bmjcx Jttt«nei/^«aa»F 3TJt«W/h*a 

S^P3 0]SMIffifi#^«SL, T3-T4tf>#!fWlc, 
J±«JW*@JSOglffia F 2 T'i±tJW^^J*C0S«lgP 2 O 

50 [0 0 4 1] U^^^l/SDtx^X^fcLTC 
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mmt&®(Dmmzmw?5o -i&Kfsgfbr^x? 

m^o<5„ rPffin^i-CU-xV^-ou— tf 

^x±^^t, r%tsim&*'b-z < LT&i$f & 

[0 0 4 2] cKDJ^&fe^rgfliSrJB^T. %SMWM* 
[0 0 4 3] ±3zELfc«K^*, 7^&;l''7 T XttfgtefES! 

[0 0 4 4] 7^71/7 rxttHSfcttSBu S#T*f#e>n 

5 0 f**>*. tasfk^^x^tcffli/^sn^^tc 

[0045] *m©8ftfl3ta6&H-#fc** < . ffiAft: 
B$Wjb<5@<> U— 9 s — e— A©jiSSB$|lSrtk:i»ifl{brft 

-<b, -<U-X* (JiSAffc) ^^-OKTSH-SCt 

T% 1 ocDlf— AT'-rT-icie^^nrt/^-r— ^^r-r u 

[0 0 4 6] 7*-5rfiWft£ftTb\feh7??IC'<>l';* 

leans nfc u-if-Tt^ffl^^cfffc^x-^T-feii^ 

Mt> $irt£&Vm\c%;Z e c®J;5tLTilsl©U-f 
h LXtmtZC ttfiXZZo ftoT, I5» 
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[0 0 4 7] 0 4£ffl<,>T#HfiS<DJ£fts<DC D-RWCO 

m<DBm<DCD-RW<DmYE%:7ji-?foBmT>&2>o 04 
Alcf^l L Dfl^kL iHtffi*»l*»»:jRU *Stil&»cl$ 

— 1 \N<D\s— +ff?^^ r 7— tciSSSft&l/— If— 
K7-f'7*fi#T*fe.5„ 04 Bt/TtW/X Rft^tis ft] 

wiaB2*^m?3«naisa (WR ITE : a^K* 

10 H) Sfctt^Sfct) (READ:d-^;H) CQ=JV 
> Fff ^T*£>3o C C T'^flXt)/*?- U^l/ 1 R «I3 

£ U— tf- F9>T/t- 5 £*tt5Mffll§T*fe5, 

0 4 DIC-kTE NB Lffi^fciu Itffligl *^ffl73SnS 
MIPIBK 2 t^WSKttSlfBIl- 3-f*-7VWl ^-e* 
So 04 E*5*D*04 FlcjfrrCMOD 1 ff^*5J;t>*C 

20 MOD2ff^a, SS^K^Rl^lHlgS7tC*oTlgffi[eI 
K (VCO) 2 8C01l!MI»®^©rai^Scfe«fct/ffi'li ; &S 
x.2>tzV><D=£- K«JSm^-pa&5. 0 4 Gfc^-TP L D 
tt, S^i8fflMIHK6»cJ;»? U— *f— 8tcQt 

TfeSo T 1 1~T 1 2©W(ilMt)^7-U^ 

1 roi/- *f-^tifm^ ri^mm^ynv, t i 2~t 

1 3©Wi£^7-^;H EOU— If— JWJRW 
^tlS^fa^r^L, T13-T1 4 0WKt±fB»/^7- 
l"<)l I W«DU—' 9*-^Sa»5tl«WM*^L-, T 1 
30 4~T 1 SCO^tiM^D/^^— U"S;H ROlz-f 
r)t*TO?n«fflK%^t. iSi, 04tC^-T^WJT- 
Ii7 1 1~T 1 5<Dmffl*mffiLX7HLT^%ti\ MM 

<DSWtmttmci,ti 1 2~t 1 4<Dmmt^momi,mm 
?zct\c&.r>xmm<ofc®m : ft»n%>o *fcT i i~ 

T 1 2RlfJ 1 4~T 1 5 «a««DlfS»fW<oatP* 

itfedt-fes. c c x-it&mfti%<DVim*tiML i t>-r 

[0 0 4 8] 04tC*3l/^Ts T 1 1 ~T 1 2 CDffiKT 
tt, 0 2{C^LfcfiSMI^Rl^[H]ES7fc*3t / >T0 3E 
40 *5cktf : 0 3 Ft^-r^r-F^gfi^CMOD 1*5*^* 
-HUSifCMOD 2ft%CD-M;HT'S*5, fi 

CMOD l*3j;a : ^~K^JS{f^CMOD2tciSi;Tia 

7>> 7 X^2 7 COflffiSSt I c n t £l5JS£-l±T^3tD!aitfi 
fit I c n t 3 So iS/SiSBMIslK 6 t±> mm I c n 

50 flt^ns. u— tf-^-r^-— f 8 a^ffifi^^as 
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zntc *f- F^^mmcm^T u-if-3tt*« 
nsmttJtimfiif'MraRP 1 o 

P 1 0£&£ o CCOT 1 1— T 1 2 <DWfflOK»ifi«« 

[0 0 4 9] Sfc, T 1 2~T 1 3C0WraTtt^ 04 E 
*5«fctf0 4 Flc^-KMlfCMOD l£>J;tf C 
MOD2^:a^I/^;1/HT^0, afiJHSESHTSlHl 
B7tt, /\>Tl^A/H©^— F«J««#CMOD 1*5* 
t/CMO D 2 (cjSCTAJRttS>BlHl6 (zz^SBSA 
«SR*Kffi'r*J;3fc: F9>$>X£ 2 7 0«jJKI c n t 

*^ss*rS2o«itt(ii c n t 2^-r^o ^/s&s 
u— ^>r*— K8k:«i&*n*o u— *f— 

■r5v^Tl^1f-«*«)ttLT}l»*9k:«IM-*o £ 
H4Gk:*'rWJfflift«#ttF l oiclt^rtiM 

WK^JSifcftF 30 (F30>F10) TP 1 0 Icit^ 
TJt»«/h*aa*P 3 0 (P30<P10) £&£ 0 
COT 1 2-T 1 3 OfflHOffiM&SSOttftti:. ±3ffi 

[0 0 5 0] T13-T1 4C0^KT«. 04 E 

FMf^CMOD 1 *VWl^;l/HTH4 

f ic^-r^e- pwwmm c m o d 2 # a— l 
n t ^pj^^^r^ 1 <omm unti £T%o ^® 

iffiltSlHlBS 6 tt. mStl c n t tcS^Tb— If— F^ 
F 8 ti U-tf- F^-T^ff mcm~3^T U— tf-ft 

Tmmmm^im&w^m&cDmmLF 20 cf 3 0 > 

F 2 0> F 1 0) TJtttW*Sft©»KP 2 0 (P 3 0 
<P 2 0<P 1 0) £&£ 0 £<DT 1 3~T 1 4(?)WI 

[0 0 5 1 ] T14-T1 5<£>WRSTte. 0 2&C 

^LfcS«ffiffiaSniaiHli8 7t«:fei^T0 4 Efecfct/0 4 
Ffc/f^-FfflfifCMOD 1 F«I»fll 
§CMOD2AWi:p-l/^;HT^^ aM^ffi^Rj 
SlHl857tt, D-l/^;I/LOT-F«ii^CMOD 1 
*5<fctf*— FtfJSfl^C MO D 2 IcjSCTiSJSifcfiSlHl 

gg 6 tc*5tt s mmm\&^m^T s * ■? k f 9 ^ 

2 7©ttflftl c n t £^S£^T^3<Dfttiffiffi lent 
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t u— *f- F9^r«#fcfi«-r*j*«isw8aofl»» 

:&J:tfXttS«*£*So JB«»flW«««tlfcU- 
if- F9-Y rflMtt U-^-^V*- F 8 fcfltteSft 
£ e U— If— F8I4U— tf-F9-r^«^*ca 
r3t^TU— 1f-Jt*»3tLT)t*3R9fc:«»-r«o CCD 
H4Gk:*t-i([JB»«^ttJt«Wffiv^fflfflaRF l 
0Ttt«flft**a»BP 1 0£*Zo C(DT 1 4~T 1 

3 O^r- FJC^|S*r So 

10 [0 0 5 2] T 1 2~T 1 3 0WHtcH4 GICtS 

^immm^mmnTimm^^m^p 3 0 

ft 4 a ic^-r 1 l Dmmcm&-f&b\ na%k<o 

£\ WES/*?— I Wt|S|«l©U— *f-y^7— 

«/<■?— I W©ffifcOH*^*l^«'&JCtt. T12-T 
1 SOjJifHICfe. T 1 3~T 1 AOlMffitmV&vlC, 

20 04 g ic7KTtm&}tpmm<Dmm$i f 2 0 TJt«w*s 

-^ffiCDlBHrtTfetitf, T 1 2~T 1 3<D#JHlc:. Jt 

«»fffis©fflisa»F 2 oTjtfin^attoiMip 2 0 

<OHKI&{f^£U T 1 3-T 1 4<Dtmmv?<DmM 
tc, Jt«^^»SSRF 3 OTJtt^/JvSHBHP 3 0 

30 [0053] leu^^Hi^TfiBaftf^^RrftBJc-r 

SIBS/W— I WB$lc«\ 3t/^l/X»cPWM^W*^^ 

oTl^ftft, istou- tf-^y-ffl^otf-^fii 

#U-1f-/W-<9§^e-^{g*t) 

I RBftcit^T. *<DW&P 2 0 

[0 0 5 4] 05^ **»CD»«©»f^*^-r Rf*W 
ifitJgHTfeSo 0 5ti. 0 2(0^— F9JSS«#C MOD 
1 , 2fe*tf«8S lent ©— «{*OT^«JSB#^*J£* 
40 LftBT**5o i5^t^ ^r-F«Jgim#CMOD 

4 1©02^UcF ET2 2coy-F«JE^0^;l/h 
T'D- l/^<;l/CD^^. ^SiSff^4 2te/BSSfcy9 4M 
Hzt«3 5 0 /iVT^o ^/c, F«J«ft*§ 
CMOD 4 1 (7)H2tC^UfeF E T 2 2<Dtf— FSJE^ 
5^;l/FT/^L/^;I/tD^^. U— If— z^— tb^J 4 2 
tttJ«atf 2 15MHz Tifitf 1 8 0 /t VTSS, C 
(D£Z, Jt«Wffi^««»^9 4MHzTJt«W**^^ 
S«|A^3 5 0/i VT&tK JttSlWiBl^WttR*^ 1 5M 
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[0 0 5 5] ££T\ #Rfcf, 0 3lC;fct^T. CD-R 

OD 4 1 (DC MOD 1 ^A^L/^;I/Hi:lTCMOD 
2friu-u^;l/Li:LT\ ^/Si£fl*f 4 2£r±*BLrt:4' 
8SO«iftaT4>SttO««fli^4:bT. CD-RCD®) 

MOD 4 1CDCMOD 1 & <fctfC M O D 2 tt#lc/vf U 
T 2-T 4 3^i:T3-T 

c^tccjct). cD-Rcou—tf-y-i'X^^^OTJ-r 
(?) i/— if —/<«7— tu^-c u— *f — jtt*m»-ra * 5 & u 

[0 0 5 6] $fc. 04tCfel>T, CD-RW 

comiWT i 2-t i 3<Dmm<Dt%, *-f«bwe# 

CMOD4 1CDCMOD1 fe«fctf C MO D 2 W 

jS»TJt«65/>Si|iffi^i:bT, CD-RWCO»fWT 
1 3-T 1 4<DJWB<Di:Ss €-F§]iffl^CMOD4 
IOC MOD l^W^;l/HtlTCMOD 2liu 

-U^H^IT, iS/g&ff^4 2£±^Lft4'@Jg<D 

T. T 1 2— T 1 4©ffiB©^©T 1 2— T 1 3^1 
fflcoi£i:T l 3~T l 4<DffiMOl5S4:<D ; &— Ktc/S 

ur«aift«aa»oa»*fT5ci:fc:j:0x cd-rw 

[0057] »c. mmmftmcmm<Dn$%<Dmi£*9} 
Q&TLT&m-rzc tttvizztctb, m^mcm^r^ 



(11) ftffl2 00 0- 149302 

20 

* ?££&V1*&o 
[0 0 5 8] 

fm ic&w-* u— *f- k ^^^m^commmm^com 
[0ffi<DfB#&taw] 

[01] 4^IWO»JBfc«S*«*U-1f-ITO««© 
10 mf&*ffi1rzru y ? BT'$5 0 

[0 2] *^SficDJgffi^«MMIK»Rr^lHl8S^lHlgS0T' 

[0 3 ] *mm<DBm<D cd-r ©nt^swBT 

@3A«U- tf-K^-rym^I LD, 03 B& 
U-K7^hifW/XR, 0 3 CttU— if— F9>rr 
*JWft^ODON N 03 Dte^*--:/;Wi*§ENB U 
03 Eti*-F«Jg®^CMOD K 03F«^— F9J 
^{f*§CMOD2. 0 3G«SMf§PLDt^o 

[04] #mm<D&m<DCD-Rvf(Dmtt*ttte : mm 

20 Ti&tK 04 A^U—tf-K^^yft^ I L D, 04 B 
ttU— F9-f Mf*§W/XR. 0 4 CtiU-if-F^-Y 
7ffl»ifODON, H4Dtm-7;l/SfENB 
L. 0 4 Efcfc^E— F«Jgd*§CMOD K 0 4 F ti^e- 
F«fI§CMOD2, 0 4 GtelS/SiSfi^P L Dt6 

1 If mm, 2 ff?J2Ple]S§, 3 -v— tfmm. 4 

30 9tm^'»->T-yy, 5 U— »f— Kv-f/S— * 6 

«gi&asiHiss. 7 asii&SfRi^iHiK, 8- 

*f-^-C*— h\ 9 10 2M7 

^f-aX-^f, 11 ft-rVX^. 2 1-1 ffi 

^ 22-1 FET K 23-1 SJa§§, 2 1 

- 2 JSBs 22-2 F ET2, 23-2 S 

Jaggs 2 4 gmgg, 2 5 *B?, CMOD1. 2 

KWtMl*. 4 1 CMOD, 42 ftffl 

mm. 
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